Abstract The expansion of computer and information technology firms combined with the simultaneous decline in traditional manufacturing firms in the 1990s argues for a re-examination of economic base models in light of changing basic sectors within the economy. This paper reviews the literature and employs an in-depth survey to describe the differences in the pattern of employment for traditional manufacturing firms and the "new economy" firms in Larimer County, Colorado, USA. This study indicates that traditional economic base analysis is not easily applied to communities with "new economy" firms and maintains that a more inclusive and comprehensive survey method remains the best way to adequately capture the essential makeup of a region's economic base.
Introduction
The large and rapid expansion of computer and information technology firms, often called the new economy, in the 1990s pushed many local communities seeking economic development and growth to consider these firms for incentive relocation packages and other inducements (Gavin, 2001) . Simultaneously, traditional manufacturing industries that had long provided a solid employment base for communities have recently been the source of significant layoffs. In light of these significant changes, traditional economic base analysis needs to be reconsidered. Do the new economy firms have a different impact on a community's economic growth when compared to traditional manufacturing firms? Given the recent economic decline of the information technology sector, is it reasonable to assume new economy firms provide a more stable, solid employment base than traditional manufacturing companies?
This research evaluates these questions and analyzes the impact of "traditional" versus "new economy" types of basic industry in the following manner. First, research on economic base and location quotient theory and its application for economic base theory are reviewed. Next, problems facing economic base theory and variations on economic base analysis are discussed. Then, the results of an in-depth survey of basic employers seeks to describe the differences in the pattern of basic employment for traditional manufacturing firms and the new economy firms located in Larimer County, Colorado in the USA. Finally, conclusions are provided which explore ways in which economic base analysis might be expanded to describe better the employment base of a community.
Literature review
Survey of export base models Cities or regions, like countries, do not exist in isolation; rather, they are subject to ongoing flows of goods, ideas, people, products, and services. Therefore, any economic model that seeks to explain local growth must take these flows into account in its explanation of the sources of growth. Emerging from international trade theory, economic base models have sought to explain a region's growth through the examination of its inflows and outflows (North, 1955) . North (1955) argues that regions resemble countries, exploiting their natural resource distributions and comparative advantages to produce goods with a lower opportunity cost. According to this model of economic development, all other economic activity within the region that is not directly tied to this export activity is supported by growth in these exporting industries. These ancillary industries are labeled service or "non-basic" industries, producing locally-demanded consumer goods and services. In this way, the total employment of a local community is driven by the employment growth of basic industries. These local businesses are assumed to be a consequence of a region's growth -not the source of it.
From this original idea, economic base theory has undergone a series of revisions. These revisions include measuring export flows out of a region by identifying the long-run value of its imports (Hoyt, 1961) . In addition, diversification of consumer goods produced by non-basic industries allows residents to consume largely within the community thereby keeping money flowing within the region rather than flowing out. In addition, other sources of growth have been identified beyond those originally included in traditional economic base models. Such factors as cultural traits, population size, and institutions should also be considered because they change and influence a region's economic growth (Thomas, 1964) . Furthermore, Thomas (1964) also points out that export base theory does not predict what will happen if an industry arises which is not dependent on the traditional "basic" industries for growth. These could include the new economy firms who are largely dependent on consumer demand and innovation for industry growth.
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It must also be noted that a regional economy need not be solely dependent on natural resources for growth (Stabler, 1968) . Not only will the long-run characteristics of the natural resource help dictate a region's growth pattern, but also population growth, changes in taste, new discoveries, depletions of natural resources, changes in technology, linkage effects, and history will all have an influence on a region's economic growth potential. Finally, economic base models have been created which try to explain how a region can base its exports on a trade of services, not goods (Polese and Verreault, 1989) .
Problems facing export base theory Export base theoretically explains the source of economic growth by identifying a multiplier effect on basic employment as the cause of all the growth in total employment. However, making predictions of growth based on economic base analysis can be problematic. The most significant problem in application that an export base model faces is accurately distinguishing industries as basic or non-basic. Typically, a "location quotient" is used to distinguish between basic and non-basic industries (North, 1955; Hildebrand and Mace, 1950) .
Location quotients examine an industry's local employment, relative to the region's total employment and compares that proportion to the labor force employed by the industry at the national level as illustrated in Equation 1.
where:
A priori a location of 1.00 means no greater relative specialization in the subject economy than in the benchmark economy, for the particular industry. In each industry, values significantly below 1.00 indicate much greater relative specialization in the benchmark economy; or if well over 1.00 much greater relative specialization in the subject economy (Hildebrand and Mace, 1950, p. 243) . Those industries which have a larger relative concentration in a particular industry are said to be basic industries that are "exporting" products (and therefore the jobs of those workers who produce them) out of the region while those industries with a smaller relative specialization (than the benchmark economy) are said to be "importing" jobs into the region by producing only for local consumption. A location quotient value equal to 1 means that the local Brave new world industry is as concentrated locally as it is nationally; in other words, the community is self-sufficient, as far as that industry is concerned.
To test the location quotient's applicability in determining the difference between basic and non-basic sectors, Leigh (1970) weighs the effectiveness of this method against a more comprehensive survey of the Vancouver, Canada metropolitan area completed earlier using the Canadian Census of Industry. Leigh (1970) bases his study on the assumption that location quotient's size should be proportional to the ratio of external market to home market sales, the process that economic base analysis intends to capture. After comparing those industries identified as basic by the location quotient method against those proven to be basic by the survey, Leigh (1970) concludes that the location quotient method does not allow for a clear classification into basic/non-basic industry sectors, with the weakest correlation in the middle to lower ranges of the distribution. Leigh (1970) notes that his findings confirm the suspicions of other researchers that the location quotient method provides an incomplete and possibly misleading classification for economic base analysis [1] . Isserman (1980) summarizes the discussion of alternative methods distinguishing between basic and non-basic sectors and evaluates various methods for estimating export activity. He examines four methods of estimating export activity to see if all four generate similar estimates. Isserman (1980) examines the location quotient approach, the minimum requirements approach, the assumption approach, and the Mathur and Rosen (1974) econometric approach [2] . After pointing out the theoretical flaws of all four approaches, he concludes that the choice of estimation method does matterthe location quotient approach consistently underestimates the level of a region's exports while the Mathur and Rosen (1974) approach consistently overestimates regional exports. In addition, the minimum requirements approach yields estimates that are below the LQ method a significant portion of the time. Isserman (1980) concludes that there is no consistent method of distinguishing between basic and non-basic industries.
Furthermore, results from the present study suggest that proper classification into basic and non-basic remains elusive for an additional reason. Location quotients rely on Standard Industrial Classification (SIC) codes or the more recent North American Industrial Classification System (NAICS) codes, which are not a reliable marker for basic versus non-basic industries. These codes are largely an administrative creation, and there is no automatic mechanism for updating the codes to capture the innovation and short-product life cycles of firms operating within the new economy.
Because location quotients serve as identifying markers of a region's industrial composition, inaccuracies in NAICS (or SIC) code classification used in the location quotient method flow directly into the economic base employment multiplier as defined in Equation 1:
The multiplier is important because economic base theory predicts that all non-basic employment is dependent entirely on basic employment for its growth (or decline). This correlation can be shown with Equation 3:
Equation 3 reveals that all growth in a community's total employment is entirely dependent on the growth of basic employment, shown by the economic basic employment multiplier. Application of the employment multiplier to the new economy firms is difficult. Since these new economy firms are not adequately captured by NAICS codes, the basic employment multiplier derived from a location quotient that is compiled from inaccurate NAICS codes cannot be accurate.
Variations on economic base analysis Due to these shortfalls, variations of economic base analysis have emerged. For example, Shaffer (1983) notes that different types of manufacturing will have different impacts on a community. In his model, Shaffer (1983) attempts to isolate the effects of various community factors such as geographic location, population size, and the type of manufacturing in the community by dividing basic sector employment into three main categories: manufacturing, agriculture, and other basic industries. If the manufacturing sector requires locally supplied inputs for its production, then Shaffer (1983) argues the local community will benefit more from the firm's presence. Differences in capital-output ratios and labor-output ratios will result in different effects on the employment for a community from the basic manufacturing sector. Given the declining importance of agriculture, Shaffer assumes that agricultural employment always declines and that the change in the third basic sector was generally positive. Given these assumptions, Shaffer (1983) concludes that in counties experiencing an increase in basic manufacturing employment, the employment multipliers were statistically significant. Additionally, the largest multipliers are from the manufacturing sector with the third basic sector also contributing significantly to increased employment levels. However, he notes that in counties with decreasing manufacturing employment, the results were less consistent with theoretical expectations. Shaffer (1983) gives three possible explanations:
Brave new world (1) a substitution of non-manufacturing export base employment for the declining manufacturing sector; (2) the counties experienced a shift in the composition of the manufacturing sector; (3) long term growth in real income led to an increase in demand for "non-basic" services despite the decline in the basic sector.
The present study extends Shaffer's analysis by isolating the new economy firms from the traditional manufacturing sector. The composition of the manufacturing sector in many communities has changed and is now dominated by new economy firms. New economy firms are often perceived as more attractive than the traditional manufacturing firms because they typically pay above average salaries. They are also characterized by spin-offs and outsourcing which should result in higher than average economic base multipliers. However, as recent trends have shown, these firms could also be less stable than the more traditional manufacturing base.
The present study To understand better the employment base and the impact of computer and information technology firms, 14 of the largest employers of Larimer County, Colorado, were surveyed to ascertain their perspectives on a variety of issues including the impact of technological innovation on technological innovation's impact on the firms' business decisions and the need for outsourcing. Additionally, firms were queried about their salary profiles, expected future growth, and spin-off activity. The presence of innovative, new economy companies in Larimer County, Colorado, makes it an appropriate test case since it is a combination of traditional manufacturing firms and computer manufacturing firms that operate within the new economy. In recent years, these new economy firms have emerged as a primary force behind the economic employment base for Larimer County. The firms surveyed were among the largest employers in the county. Firms were chosen based on number of employees, rather than volume of sales or output, since employment numbers are typically used as a proxy for the income generated by basic employers (Tiebout, 1962) in most economic base models. There were 44 firms employing more than 200 employees. "Firms" listed such as community hospitals, local schools and governments, temporary employment agencies, car dealerships, or newspapers were classified as non-basic by nature and were not surveyed. Therefore, 19 firms remained as potential basic employers. This study includes data from 14 firms, indicating a response rate of 74 percent.
The empirical data used for this study was obtained by a comprehensive survey that was comprised of in-person interviews conducted over the spring and summer of 2001[3] . The interviews were used to insure accuracy in survey PM 22,1 respondents' answers by minimizing any potential misunderstanding or misreading of the survey questions.
Study results
This study identifies the differences between new economy manufacturing firms from traditional manufacturing firms on the economic basic employment for Larimer County. All the responding firms that were identified as potential new economy firms reported a three-digit NAICS code of 334, "Computer and electronic product manufacturing", since the new economy firms in Larimer County specialize in manufacturing activity. All other responding firms reported varying three-digit NAICS codes and were classified as traditional basic manufacturers. Therefore, the study results are separated into new economy firms and traditional manufacturing firms by using NAICS codes. Given the small number of firms surveyed in the new economy, statistical inferences or generalizations cannot be made. However, the survey results reveal many interesting differences between the new economy and traditional firms.
The mean employment size for the two types of basic employers differed dramatically based on the type of firm as shown in Table I . New economy firms, on average, were over twice as large as traditional manufacturing firms.
In relative scale, Larimer County has a labor force of 90,677 and Colorado State University is its largest employer with 5,419 employees (Bureau of the Census' County Business Patterns Report, 1999) . Of the total number of basic and non-basic employees in Larimer County, the firms surveyed employ 17,954 people or 20 percent of the total Larimer County workforce.
As indicated in previous research, it is very difficult to use NAICS codes and location quotients to classify basic and nonbasic employment. Results in Table II illustrate that although the firms chosen for the study were basic industries within the local economy, when compared to the basic/non-basic categorization as predicted by the location quotient method, over half of the traditional manufacturing firms would not have been classified as basic employers.
To verify that the firms surveyed were basic employers, the survey included questions that identified backward input-supply linkages within the Larimer County economy as well as isolating the percentage of output sold to Larimer County consumers (forward linkages). Results also indicated that the responding firms are basic employers as shown by the percent of their 
Technological innovation
Technological innovation was believed to make business-planning decisions difficult. The short product lifecycle (for some new economy firms, product lifecycles have fallen to as little as six months) and changing consumer demand faced by new economy firms encourages quick development of new products, which is a difficult activity to capture through traditional data collection and reporting methods. A change in consumer demand may also place strain on demand for employees and real estate, which manifests itself in outsourcing and temporary structures for a variety of purposes. The role of technological innovation on a firm's business decision has been somewhat varied for both firm types. As illustrated in Table III , new economy firms agree that technological innovation has shortened product lifecycles and greatly increased a firms' use/need for employee outsourcing. Interestingly, these new economy firms do not feel strongly that technological innovation makes business decisions or planning for future real estate needs more difficult. As for technological innovation's role in the case of change, the respondents were split in their opinion. Traditional basic employers, on the other hand, did not believe that technological innovation makes hiring decisions more difficult, greatly increases firms' use/need for employee outsourcing, or makes planning for future real estate needs more difficult. However, these firms were more likely to agree that technological innovation made it easier to plan for change.
Outsourcing
Further tracing the impact of technological innovation, the firms were surveyed regarding their use of outsourced employees in the following areas: other.
As detailed in Table IV , only in the manufacturing category did the traditional firms' mean number of outsourced employment approach parity with the new economy firms (35.5 and 37.5, respectively). In all of the other outsourcing categories, the mean outsourced employment by the new economy firms was greater than the outsourced employment by traditional manufacturing firms. The largest category of outsourcing for the new economy firms was in subcontracting, with an average of 233 subcontracted employees in the new economy firms. In contrast, the traditional manufacturing firms outsourced an average of 30.6 subcontracted employees. As a percent of the mean employment (columns 3 and 5), this represents over 10 percent of an average Brave new world new economy firm's employment versus only 3 percent of the mean employment for a traditional manufacturing firm. When considering that new economy firms employ an average of 2,146 employees, the total employment generated by these firms (both directly and indirectly through outsourcing) rises to an average of 2,658 an increase close to 25 percent, compared to 1,049 or 10 percent for the traditional manufacturing firms. The new economy firms have very clear motivations behind their outsourcing. All the respondents agreed with the statement that "We outsource labor due to external economic fluctuations" and only one firm disagreed with the statement that "We outsource labor due to a changing market demand for our product." As might be expected with such strong responses, all new economy firms surveyed also agreed, "We outsource labor to handle our demand for a variable number of employees."
These results provide evidence that the traditional economic base model might misestimate the impact of new economy employment. Firms in the new economy employ out-sourcing as a means of responding to fluctuating product demand and changing economic environments. By outsourcing non-core competency areas, these firms help to stimulate further employment within a region through the creation of companies that provide the outsourced labor. These new companies are not included in the original firms' NAICS code or employee-reporting; therefore, this additional generated employment would not be captured within the traditional economic base model that utilizes the basic multiplier derived from employment figures based on NAICS codes. By contrast, the traditional basic employers' motivations for outsourced employees were less certain. As illustrated in Table V , the respondents' answers to almost all the questions were bipolar. If evaluated by a simple majority (over 50 percent), the respondents' answers were negative for all the outsourcing statements. Interestingly, when the question probing outsourcing in response to variable consumer demand was phrased differently, "We outsource labor to handle our demand for a variable number of employees", the resulting answer from traditional basic employers was still bipolar, but the simple majority affirmed the statement, in contrast to the earlier answer, which had a negative bipolar distribution.
Salary profiles
As Tiebout (1962) indicates, employment is typically used as a proxy for the income generated by the exporting firms since employment numbers are more available than income. An attempt was made to ascertain the income variable generated by each company surveyed by examining the salary profiles of their employees.
The salary profiles by type of basic employment differ substantially between the two firm types. The majority of employees who fall into the higher salary categories are predominantly employed by the new economy firms. As illustrated in Table VI , approximately three-quarters of the employees in the $75-99,000 category are employed in new economy firms and that number grows to almost Notes: A Likert scale was used to measure respondents' perceptions of technological innovation with 1=Strongly disagree and 5=Strongly agree. Four of the five response categories were collapsed into two categories: those respondents answering Agree or Strongly agree were condensed together into "Agree" and those respondents answering Disagree or Strongly disagree were condensed together into "Disagree."; To calculate the mean Likert responses, survey respondents' answers were disaggregated back into their original values (1-5) Brave new world 90 percent in the two highest salary categories (columns 4 and 7). In comparison, only 529 employees of traditional manufacturing firms fall in to this category. This salary divergence is important when considering the multiplier effects that basic employers generate throughout the community's employment base. Basic employees with higher salaries generate additional non-basic employment by going into the community and buying additional basic and non-basic goods and services. Therefore, these results provide additional evidence that by paying their employees more, relative to traditional manufacturing firms, new economy firms are generating more non-basic employment than other basic employers and thus should have a larger multiplier effect. At the very least, an economic base model should split up the basic.
Expected future growth
The divergence between the new economy and traditional manufacturing employers is stark when self-predicted future growth is examined. The new economy firms were more uncertain about their long-term growth rates. As shown in Table VII , half of the new economy firms found it either impossible to predict or did not know their future growth over the next calendar year. Additionally, they did not know or could not predict their future growth over the next five years. By contrast, all the traditional basic employers were able to provide estimates of growth for both time periods. Only two of the traditional basic employers answered that they did not know or found it impossible to predict their future growth over the next five years. A sizable majority of the traditional basic employers, eight out of ten, predicted growth rates of 4 percent or less over the next calendar year, but growth rates are predicted to increase as the forecasting period is lengthened to five years. In light of an economic decline by the fall of 2001, survey respondents were queried a second time with respect to growth predictions to insure their original responses were still accurate. Given the numerous local layoff announcements, significant changes were anticipated, but it is interesting to note that not one of the survey respondents changed their growth predictions for either time period.
Spin-off formation
Anecdotal evidence would seem to suggest that new economy firms would experience a higher rate of spin-off activity than traditional manufacturing firms due to technological innovation's influence on its product lifecycle. Only four survey respondents acknowledged spin-off activity from their Larimer County operations, with the numbers split evenly between the new economy and traditional manufacturing firms. However, when examined in relation to the total number of respondents in both categories, 50 percent of the new economy firms reported spin-off activity, while only 20 percent of the traditional basic employers reported spin-off activity. Furthermore, one new economy firm listed as many as 26 spin-off companies formed by or with Larimer County employees.
Conclusions
This study's results indicate that traditional economic base analysis is not easily applied to the firms of the new economy -a growing proportion of the basic sector for many communities. There are fundamental flaws in the application of traditional economic base analysis in the twenty-first century. This research maintains that a more inclusive and comprehensive survey method remains the best way to adequately capture the essential makeup of a region's economic base.
New economy firms are greatly impacted by technological innovation and utilize outsourced employment to a much greater degree than traditional Table VII . Growth pattern predictions manufacturing firms. Also, new economy firms have salary profiles that are skewed toward higher levels, providing additional income to be spent in the local economy. Finally, new economy firms are more likely to have spin-off activity than traditional manufacturing firms, thus generating even more potential basic employment for a community. These conclusions have serious consequences for the future accuracy of economic base analysis as the new economy industries grow in importance. Because they are buffeted by technological innovation, new economy firms find it difficult to predict their future growth, resulting in more uncertain environment. In comparison, traditional manufacturing firms readily offer expected future growth rates, providing more stable estimates of growth for a community.
As with most of the empirical research in economic base analysis, this research was limited to a specific geographical location as only a sample of Larimer County's basic employers were surveyed. There were additional new economy firms operating in Larimer County who did not respond to the survey. Also, the firms surveyed were limited by employment numbers; there are basic employers in Larimer County who produce for export but employ less than 200 people. Due to difficulties in scheduling personal interviews, the survey was conducted over a number of months, and economic conditions changed over that time period. Finally, follow-up questions concerning growth rates were asked and respondents reported no change in their earlier growth estimates [4] .
Extensions of this research include actual calculations of the different employment multipliers between new economy and traditional manufacturing firms. This step would allow economic development officers and city planners to create a more targeted development strategy for their communities and have a better understanding of the impact a new economy firm might have as compared to the more traditional manufacturing firm. In addition, extending some of the earlier research that links research universities and new economy firms could also be conducted in Larimer County. This research study was unable to pinpoint a link between Colorado State University and new economy firms in Larimer County. All of the firms surveyed employed CSU graduates. However, employers did not keep specific records about these graduates, which would have enhanced the understanding of the university linkages. Directly surveying the employees would also provide important data, which would augment the results of this study by directly tracing basic and non-basic consumption by both types of basic employees to their income.
This research has highlighted many advantages to having new economy firms within a community and points out that the higher employment multipliers may also be accompanied by greater employment volatility. In Larimer County alone in 2001, new economy firms were reported to have laid-off over 1,000 employees while traditional manufacturing firms have laid-off 75 employees [5] . As shown by the responses to the Likert questions, these new industries are more responsive to changes in overall economic conditions than traditional manufacturing firms. Communities must evaluate the costs of higher volatility and less predictability associated with the new economy when evaluating the benefits of higher growth and jobs with higher salaries. For many communities, the future of their economic development depends on this relative importance of growth versus volatility as they plan their path to prosperity.
Notes
1. Please see Greytak (1969) for additional discussion of the drawbacks of location quotient theory, including uniform consumption patterns, national self-sufficiency, and industry grouping. Additionally, O'Sullivan (1996) provides an additional review of problems facing location quotient theory. 2. The minimum requirements approach (credited to Ullman and Dacey, 1960) uses the industry employment for the smallest community being studied as minimum amount necessary for self-sufficiency in a particular industry. For a detailed discussion of these alternative measures for distinguishing between basic and non-basic employment, please see Mathur and Rosen (1974) , Isserman (1975) and Mathur and Rosen (1975) for an econometric treatment of distinguishing basic from non-basic. 3. Please contact the authors for a copy of the survey used. 4. Other issues in the survey, such as the number of employees used for outsourcing, were subject to change as well but were not included in the follow-up survey. 5. These numbers were calculated from newspaper articles from the Fort Collins Coloradoan, the Denver Post, and the Denver Rocky Mountain News from the spring of 2001 through the fall of 2001. It should be noted that a major new economy employer that had laid-offs during this time period was not forthcoming with numbers specifically for our study area. Therefore, this lay-off estimate is actually larger than the reported 1,000 employees.
